This study was conducted to investigate the antibiotic utilization pattern and patient care indicators according to the World Health Organization (WHO) methodology. An observational prospective and prescription-based study was conducted in the surgical outpatient department (SOD) and emergency department (ED) in two teaching hospitals during 3 months. Prescription of patients was investigated through random systematic sampling technique and desired information was collected through pre-design pro forma. Observed practices were evaluated according to WHO criteria. The categorical data were presented as percentages and the chi-squared test was used to make comparisons through SPSS V-22.0. A total of 586 prescriptions (hospital-A = 279; hospital-B = 307) were collected from the SOD and ED over the study period. There were more male patients (398; 67.9%) compared with female with an average age of 43.5 years (ranged 16-95). All the prescriptions contained antibiotics (100%) and the prescription having at least one injectable antibiotic were 300 (51.4%). Generic prescribing was observed in 13.5% of prescriptions and 96% of antibiotics were prescribed from the National Essential Medicine List/formulary. The mean time consumed and noted during a consultation and dispensing was found to be 8 min and 157.8 s, respectively. Furthermore, only 48% of the patients knew about the correct dosage schedule of the antibiotic prescription. Cephalosporins (mostly ceftriaxone and cefuroxime) were the most frequently prescribed class of antibiotics. The over-prescribing of antibiotics, low generic prescribing, lack of patients' knowledge, a short consultation, and dispensing times were the major identified problems.
Introduction
Inappropriate utilization of antibiotic is the main factor for increased antimicrobial resistance, risk of adverse events, and cost of treatment [1, 2] . The majority of antibiotics are prescribed to outpatient [1, 3] . According to the World Health Organization (WHO), more than half (50%) of all drugs are irrationally prescribed or dispensed and also more than 50% of the patients have adherence problems with the prescribed regimens [4, 5] . As a result, the irrational use of drugs adversely affects the total costs of healthcare, pharmaceutical quality, and resistance development [4] [5] [6] [7] . The development of new antibiotics has declined in the recent past [1, 2] , and the limited available literature about antibiotic utilization cannot compete with the rapid increase of antibiotic resistance issues [8] .
The drug use evaluation studies (DUEs) are evident based useful tools in healthcare delivery systems. They provide updated information on drug utilization and patterns which ultimately facilitate rational use of therapy and identify high-cost drugs that are of economic interests (e.g., antibiotics) [3] . Therefore, the appropriate utilization of available antibiotics is the need of time. However, the research that can reveal inappropriate antibiotic prescriptions, patterns, dispensing, and patient care indicators is rarely carried out in Pakistan. The aim of this study was to investigate the antibiotic utilization pattern and patient care indicators according to the WHO methodology in two teaching hospitals of Islamabad, Pakistan.
Methods
The present study was a prospective prescription-based study conducted between January 2018 and March 2018 to investigate prescription practices of antibiotics and patient care indicators. Surgical outpatient department (SOD) and emergency department (ED) at Pakistan Institute of Medical Science (PIMS: hospital-A), which is a government hospital, and Shifa International Hospital (SIH: hospital-B), a private hospital in Islamabad, Pakistan, were selected for data collection. These are 600-bed tertiary-level teaching hospitals catering a large population, served with twenty-two medical and surgical centers. These hospitals have similar specialties and provide health facilities to different areas of Rawalpindi and Islamabad regions. These are also national-level referral hospitals for Northern areas of Azad Jammu and Kashmir, Khyber Pakhtunkhwa, and Punjab, Pakistan. These two hospitals were selected because they are approached by a population of various regions of Pakistan and are more indicative of the country's health status.
The study was carried out ethically and approval from the Institutional Review Boards and Ethics Committees of hospital-A (No. F.1-1/2015/ERB/SZABMU/) and hospital-B (No. IRB-637-085-2016) was obtained before conducting the study. The purpose and protocols of the study were explained before participation, and written or oral consents were obtained.
Higher utilization of antibiotics in SOD was reported in previous published studies [9, 10] and ED is an important setting for addressing antibiotic utilization, given that it sits at the interface of the community and the hospital [11, 12] . Therefore, we selected SOD and ED, as these are important settings for addressing inappropriate antibiotic prescribing practices.
Prescription of patients was investigated prospectively through random systematic sampling technique and desired information about antibiotics was collected through predesign pro forma (Additional file 1). A similar procedure was followed for collecting data on patient care indicators.
Patients were asked and interviewed about the correct administration of drugs and noted as 1 or 0 for each patient (all-none principle) according to the guideline. Healthcare professionals and patients' contact time was noted by using a stopwatch (consultation and dispensing time).
The name of prescribing department, prescribed antimicrobial agents, dose, route, combination, indication, antimicrobial classes (cephalosporins, penicillin, fluoroquinolones, macrolides, aminoglycosides, etc.), mean consultation time, mean dispensing time, and patients' knowledge about the correct dosage of antibiotic were recorded. The prescriptions containing only topical antimicrobials or only systemic antifungals, antituberculotic, anthelminthic, or antiviral drugs were excluded from the investigation. Patients with age below 16 years were also excluded from the analysis.
The World Health Organization (WHO) methodology [7] was used for investigating antibiotic drug use in selected teaching hospitals. The following WHO core prescribing indicators were selected to be measured (a) the percentage of prescriptions containing antimicrobials (optimal value 20.0-26.8%), (b) the percentage of prescriptions of injectables (optimal value 13.4-24.1%), (c) the percentage of antibiotics prescribed by generic name (optimal value 100%), (d) the percentage of antibiotics prescribed from the National Essential Medicine List (NEML)/hospital formulary (optimal value 100%) [7] .
This study also measured the patient care indicators comprise of (e) the average consultation time (optimal value ≥ 10 min), (f) the average dispensing time (optimal value ≥ 90 s), and (g) the patients' knowledge of correct dosage of antibiotic (optimal value = 100%) [7] . The method of analysis is also mentioned in Additional file 1. The antimicrobial prescribing patterns were determined by additional indicators of the World Health Organization/Anatomical Therapeutic Classification System (WHO/ATC) [13] .
The data were analyzed through SPSS version 22.0. Categorical data were presented as percentages and the chisquared test was used to make comparisons between SOD and ED data of the selected hospitals. A two-sided alpha was set at 0.05.
Results
A total of 586 prescriptions (hospital-A = 279; hospital-B = 307) were collected from the SOD and ED over the study period. There were more male patients (398; 67.9%) compared with female with an average age of 43.5 years (ranged 16-95). Out of these, 591 antibiotics were prescribed to all patients. All the prescriptions contained antibiotics (100%). Single antibiotic was prescribed in 99.2% of prescriptions and 0.8% contained two antibiotics. The prescriptions having at least one injectable antibiotic were 300 (51.4%). Generic prescribing was observed in 13.5% of prescriptions and 96% of antibiotics were prescribed from the National Essential Medicine List/formulary. The mean time consumed during a consultation and dispensing in selected study setting were found to be 8 min and 157.8 s, respectively. Furthermore, only 48% of the patients know about the correct dosage schedule of the antibiotic prescription (Table 1) . Cephalosporins (mainly ceftriaxone and cefuroxime) were the most frequently prescribed class of antibiotics ( Table 2 ). The higher utilization of broadspectrum antibiotic agents was observed. The narrow spectrum antibiotic (cefazoline) was only prescribed to 43 (7.2%) patients. 
Discussion
The percentage of prescriptions containing antimicrobials was 100% which is higher than the WHO/INRUD standard (20-26.8%) [7] . It is clear from the body of literature that the extent of antibiotic prescription is high but there is a considerable variation in the number and types of antibiotics selected to be prescribed [6, 12] . This study observed higher use of broad-spectrum antibiotics. With respect to individual antimicrobial, ceftriaxone shared the maximum percentage amongst all the antimicrobials in this study. The overuse of thirdgeneration cephalosporins is responsible for the emergence of extended-spectrum beta-lactamase (ESBL)-producing microorganisms [14] . Furthermore, the use of antibiotics when they are not necessary can lead to serious side effects, e.g., Clostridium difficile infection [15, 16] . This study provides the platform to implement policies that should result in a change in the present prescribing behavior. This study showed that 51.4% of prescriptions contained at least one injectable antibiotic product (optimal value 13.4-24.1%) [7] . Injections are very costly formulation and needs qualified and practically proficient personnel for administration. Additionally, contaminated injections can be potentially dangerous for the health of patients due to possibility of pathogen transmission, like hepatitis, HIV/AIDS, and blood-borne diseases [6, 17] . The generic prescribing percentage was 13.5% (the optimal value is 100%) in this study. These findings are alarming for several reasons. Brand prescribing results in additional meaningless cost, the complexity of recalling medications and accessibility [4, 7] . Prescribing of antibiotics from NEML/formulary was satisfactory and observed in 95.9% of prescriptions. WHO/INRUD issued the Essential Medicine List (EML) to ensure rational prescribing, like using an optimal drug. These drugs are cost-effective, ancient, easily available, and accessible compared with brands of a drug [12, 17] .
The findings of this study showed mean consultation time was 8 min (less than 10 min as per the WHO/INRUD standard) [7] . Usually, patient satisfaction can be achieved through longer consultation time [4] . The calculated average dispensing time observed in this study was 157.8 s (dispensing time = time when a patient reaches and leaves the pharmacy counter. Waiting time not included). The reason behind this variation might be due to the change in patient load on the individual healthcare settings. Too brief dispensing time will impact effective labeling process and delivery of accurate information of that specific drug. Prolong dispensing time is a right step towards better patient care [17] . Our study indicates that only 48% of patients exactly know about accurate dosage schedule for all prescribed drugs. This is much lower than the optimal value of 100% [7] . Patient's education about medication and their dosage schedule are valuable to prevent drug misuse, abuse, and other hazardous effects on patient health [17, 18] .
Conclusions
The over-prescribing of antimicrobials, brand prescribing, lack of patients' knowledge about prescribed medicines, a short consultation, and dispensing times were the major problems identified in this study. Special attention is required from healthcare authorities to address these issues. To identify the fundamental causes of the problems in these settings, comprehensive research is needed while keeping this study as a basis. Periodic drug use evaluation studies (DUE) are required to improve prescribing practices.
Compliance with Ethical Standards
Conflicting Interest The authors declare that they have no conflict of interest.
Ethical Approval
The study was carried out ethically and approval from the Institutional Review Boards and Ethics Committees of Hospital-A (No. F.1-1/2015/ERB/SZABMU/) and Hospital-B (No. IRB-637-085-2016) was obtained before conducting the study. All methods were performed in accordance with the relevant guidelines and regulations.
Informed Consent
The purpose and protocols of the study were explained before participation, and written or oral consents were obtained.
